Impairment of phagocytic cell respiratory burst by UVA in the presence of fluoroquinolones: an oxygen-dependent phototoxic damage to cell surface microvilli.
Fluoroquinolones are widely used clinically as broad-spectrum antimicrobial agents. One of their side effects is UVA-dependent photosensitivity, observed after the skin is exposed to sunlight. We have investigated five fluoroquinolones and have found that their phototoxicity is oxygen dependent. Human phagocytic leucocytes were stimulated with serum opsonized zymosan to produce superoxide radical (O2-) (respiratory burst) in the presence of a sensitive O2(-)-specific cypridina luciferin analogue, 2-methyl-6-(p-methoxyphenyl)-3,7-dihydroimidazol (1,2-alpha) pyrazin-one hydrochloride (MCLA), as chemiluminescence reagent with which O2- can react to induce photon emission. The photon count was used as a measure of respiratory burst activity. When leucocytes were irradiated with UVA for 10 min in the presence of 3 micrograms ml-1 lomefloxacin, ciprofloxacin or norfloxacin, a marked decrease in respiratory burst activity was observed; in this respect, ofloxacin and tosufloxacin were weak. Scanning electron microscopy revealed that the cell surface microvilli were destroyed. The phototoxicity of fluoroquinolones could be abolished if oxygen in the tests was replaced by nitrogen or if the aminothiol DL-cysteine (1.5 mg ml-1) was added prior to irradiation. It is suggested that an oxygen species derived from UVA-excited drug molecules and oxygen mediates the phototoxicity of these fluoroquinolones.